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1 IMACIHOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCIHUATIIINUHBI (ITPEIMETA)
OVYIIL.13 BUOJIOI'us

1.1 ObaacTs npuMeHeHHs1 padoyeil MPOrpaMMbl

Pabouass mporpamma yueOHoO# mucturumnbl (npenmera) OVYIIL.13 Buosorus sBaseTcss 4acThbiO
nporpaMMmbl cpenHero oomero oOpasoBanusi mo crneumansHoctd CITIO 09.02.07 Mudopmannonssie
CHCTEMBI ¥ IPOrpaMMHUPOBAHHE.

[Mpu peanuzamum pabodeld MmporpaMmbl MOTYT HCIOJB30BATHCS PA3IUYHBIE 00pa30BaTEIbHBIE
TEXHOJIOTUH, B TOM YHCJIE AUCTAaHIIMOHHBIE 00pa30BaTeIbHbBIC TEXHOJIOTUH, SJIEKTPOHHOE O0yUECHHE.

PaGouass mporpamma ydeOHo#l aumcummmuabl (mpenmera) OVYIL13 buomorus Moxer OBITH
UCIIOJIb30BaHa B NPO(ECCHOHANBLHON MOATOTOBKE, MEPENoJrOTOBKE M IMOBBIILIEHUH KBAIH(DUKAIIIH
pabounx 1mo mpodeccusim:

— aIMUHUCTpATOp 0a3 JaHHBIX;

— CIEUHUATKCT [0 TECTUPOBAHHUIO B 00J1aCTH MHPOPMALIMOHHBIX TEXHOJIOTUH;

— TMPOTPaMMHCT;

— TEXHWYECKHUHU MucaTellb,

— CIEUUAIHCT 110 UHPOPMAILIMOHHBIM CHCTEMAM;

— CIEUUAIHCT 110 UHPOPMALIMOHHBIM pecypcam;

— pa3paboTyuk BeO U MYJIBbTUMEIUHHBIX TTPHIIOKCHHUH.

1.2 Mecto yueOHoM qucuniuinHbl (mpeamera) B ctpykrype OITOII-IIIICC3:

B yue6nbix mmanax OITOII-IITICC3 yuebnas auctumimnHa (mpeamer) OVYII.13 buonorus Bxoaut
B COCTaB OOIIMX y4eOHBIX MPEAMETOB, (POpMUPYEMBIX U3 00s3aTeNbHBIX IpeaMeTHBIX obnacteir @I'OC
cpennero obmero oOpaszoBanus, i crenuanbHocTedt CIIO. C yuérom mnpoduis ocBamBaeMoi
CHeIMaJIbHOCTH JTaHHAs yueOHas AUCIUIUTHHA (IPEAMET) peanusyercs Ha |1 Kypce.

1.3 Ilnanupyemple pe3yJabTaThl 0CBOECHNUS Y4eOHOM TMCIUILIMHBI (TIpeaMeTa):

1.3.1 Heab y4eOHOM JUCHUNIMHBI (IpeIMeTa):

dbopMupoBaHue y 00y4aroMxcs MPEACTaBICHUS O CTPYKTYPHO-(YHKIMOHAIBLHOW OpraHU3aluu
KHMBBIX CUCTEM Pa3HOT'O PAaHTa KaK OCHOBBI PUHSTHS PELICHUN B OTHOILIEHHH OOBEKTOB KUBOW MPUPOIBI
Y B IPOM3BOJICTBEHHBIX CUTYyAIIHIX.

1.3.2 B pe3yabTaTte 0CBOeHUSI Y4eOHOMH TMCUMILINHBI (MMPeAMeTa) 00y4aroIMiCH 0JKeH

yMeThb:

—  OIpeAensiTh KUBbIE OOBEKTHl B MPHUPOJE; MPOBOAUTH HAOIIOACHHS 3a IKOCHCTEMaMU JUIs
BBISIBJICHHSI €CTECTBEHHBIX M AHTPOTIOI'€HHBIX W3MEHEHUN, HHTEPIPETUPOBATH PE3YyJIbTAaThl HAOIIOICHU;

— TOpOBOAMUTH  MpOCTEHIIME  OUOJIOTMYECKHE  OKCIEPUMEHTAIbHBIE  MCCIEAOBAaHUSA  C
cO0JII0ICHHEM TIPaBUIT Oe3011acHOT0 OOpaIeHusl C 00BEKTaMH U 000PYIOBaHUEM;

—  HCIIONIB30BaTh HH(POPMAILIHMIO OHOJIOTHYECKOT0 XapaKTepa U3 pa3InyHbIX HCTOUHUKOB,;

—  IPOTHO3MPOBATh IOCJIEACTBUS CBOEH JEATENBHOCTH IO OTHOLIEHHIO K OKpY’Karollel cpene,
cOOCTBEHHOMY 3JI0POBBIO; 00OCHOBBIBATh U COOJIIOAATH MEPHI MPO(DHIIAKTHKH 3a00I€BaHUT;

3HATh:

— cTpoeHHe, MHOrooOpa3ne M OCOOCHHOCTH XMBBIX CHCTEM DPAa3HOTO YPOBHS OpraHU3allHH,
3aKOHOMEPHOCTH MPOTEKAaHUsI OMOJIOTUYECKUX MPOIIECCOB U SIBICHUM B OKpYXKaloulel cpefie, 1eIOCTHYIO
Hay4HYI0 KapTHHY MHUpa, B3aUMOCBSI3H U B3aMO3aBHCUMOCTH €CTECTBEHHBIX HaYK;

— 3HAUYUMOCTh JOCTIDKEHMH OHOJOTMYECKOW HAyKM M TEXHOJIOTUH B NPAKTUYECKOH
NesITeIbHOCTH YEJIOBEKAa, PA3BUTUN COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTUHN M arpoOHMOTEXHOIOTHA.



1.3.3 Ilnanupyembie pe3yJbTAThl OCBOEHHS YUeOHON NUCUMIIMHBI (TpeaMeTa):

O011ne KoMIeTeH NI

IlianupyemMblie pe3yabTaTbl 00y4eHUsI

O6mue' JlncuunauHapuble’
OK 01. Beibupats B 4acTu TPYA0BOro | chOPMHPOBAHHOCTh 3HAHUM O MECTE U
CHOCOOBI pelieHus 3a/1a4 | BOCIUTAHUS: poiii OMOJIOTUU B CHCTEME HAy4HOTO
npodeccroHanbHOI - TOTOBHOCTb K TPYIy, OCO3HAHUE | 3HAHUS; GbyHKIIMOHAIBHON
ACATCIIbHOCTHU IIEHHOCTHU MaCTCpCTBa, | TPAMOTHOCTU YCJIOBCKA IJIsI PCUICHUA
MPUMEHHUTETBHO K Tpynoitooue; KU3HEHHBIX IPo0IIeM;

Pa3JINIHBIM KOHTCKCTaM

- TOTOBHOCTb K  aKTHMBHOH
JESITEeIbHOCTH TEXHOJOTHYECKOM
U COIHMAIBHOW HAampaBIEHHOCTH,
CIIOCOOHOCTh MHUILIMNPOBATh,
IUTAHUPOBAaTh U CaMOCTOSITEIIBHO
BBINOJIHATB TAKYIO JAEATEIbHOCTD;
- MHTEpEC K pa3IHuHBIM cepam

npo¢eCcCuOHATBHON
NeSITebHOCTH,

OBnanenue YHUBEPCATbHBIMU
Y4eOHBIMH MO03HABATEIILHBIMU
NEUCTBUSIMU:

a) 0a3oBble JOTHYeCKUe
nefcTBUA:

- CaMOCTOSITEIILHO
dhopmynupoBaTh "
aKTyaJIM3UpOBaTh npobiemy,

paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTAHAaBJIMBATb CymeCTBeHHBIﬁ

MPU3HAK WM OCHOBaHUS IS
CpaBHEHHUS, KIacCUPUKAUU U
0000IIICHHS;

- OpCACIATh HCIN ACATCIbHOCTH,
3a/1aBaTh MapaMeTPbl U KPUTEPUU
HUX OJOCTHUKCHUA,

- BBISBIISATH 3aKOHOMEPHOCTH |
IIPOTUBOPEYUS B
paccMaTpUBaEeMBbIX SIBJICHUSX;

- BHOCUTb  KOPPEKTUBEI B
NESITETHbHOCTb, OIICHUBATH
COOTBETCTBHUE pe3ynbTaToOB
eI, OIICHUBATH PHUCKH
HOCJIG,Z[CTBI/Iﬁ JACATCIIbHOCTH,

- pa3BUBaTh KpeaTUBHOE
MBIIIJICHHUEC npu peIICHUN
KU3HEHHBIX TTPOOIEM

0) 0a3oBble HCCIEI0BATEIbCKHE
nelcTBUA:

- BJIaACThb HaBbBIKAMHU y‘IGGHO-
HCCIIEIOBATENILCKOW U MPOECKTHOU

c(hOpMHUPOBAHHOCTH
pacKpbIBaTh CoJIepKaHHe
OCHOBOTIOJIATAIOMUX  OWOIIOTHUYECKUX
TEPMUHOB M TIOHATHI: KU3HB, KJIETKA,
TKaHb, Opras, OPraHu3M, BU/,
MOMYJISALUSI, JKOCHUCTEMa, OWOIICHO3,
ouocdepa; MeTaboIu3M (oOmeH
BEIIECTB W TIPEBpAIllCHHE DSHEPTHH),
rOMeOCTa3 (camoperynsanus),
OMocHHTE3 Oerka, CTPYKTYpHas
opraHu3anus JKUBBIX CHUCTEM,
JMCKPETHOCTD, CaMOpeTryJISLuS,
CaMOBOCIIPOU3BECHHE (PETPOAYKIINs),
HACJIE/ICTBEHHOCTD, W3MEHYHBOCTb,
HHEPro3aBUCUMOCTb, POCT U Pa3BHUTHE,
YpOBHEBast OpraHU3aIINS;

yMeHUs

c(hOpMHUPOBAHHOCTH YMEHHUS
pacKpbIBaTh coJiep>KaHue
OCHOBOTIOJIATAIONMUX  OMOIIOTHUYECKUX
TEOpUd U  THUIOTE3:  KIETOYHOMH,
XPOMOCOMHOM, MYyTalMOHHOM,
HBOJIIOLIMOHHOM, MIPOUCXOKACHUS
KU3HU U Y9€JIOBEKa;

c(hOpMHUPOBAHHOCTH YMEHUS
pacKpbIBaTh OCHOBOTIOJIAraoIue
OHOJIOTHYECKHe 3aKOHBI U
3aKOHOMEPHOCTH (T. Mennens,
T. Moprana, H.N. Basunosa,

3. I'exkkensa, ®. Mrwomnepa, K. bapa),
TPAaHMIIBI UX MPUMEHHUMOCTH K JKUBBIM
CHCTEMaM;

MpuoOpeTeHne OmbITa PUMEHEHUS
OCHOBHEIX METOJIOB Hay4HOTO
MTO3HAHMS, UCTIOJB3YEMbIX B OMOJIOTHH:
HaOIIONCHUS M  ONHCAHUS  JKMBBIX
CHUCTEM, TIPOIIECCOB W  SBJICHUI;
OpraHu3aluu u MIPOBEICHUS
OMOJIOTHYECKOTO JKCTICPUMEHTA,
BBIIBIDKCHHUS  THUIIOTE3,  BBISIBICHUS
3aBUCUMOCTH MEXIY HCCIeIyEeMbIMU

VYKa3bIBalOTCS JIMYHOCTHBIE M MeTanpeaMeTHble pesynbrarel u3 @PI'OC COO (B nocnenHer penakuuu ot 12.08.2022) B
oTryarojbpHOi Gopme, hopMupyemsbie 00111e00pa30BaTeNbHBIM Y4EOHBIM IPEAMETOM
2 lucuMILIMHAPHBIE PE3YJIbTAaThl YKa3bIBAIOTCS B COOTBETCTBUM C MX MOJNHBIM TepedHeM Bo ®I'OC COO (B mocrenneit

penakmum ot 12.08.2022)




JeSITEIbHOCTH, HaBBIKAMHU
paspernieHus mpooem;

- BBISIBIISITD MIPUYUHHO-
CIICACTBCHHBIC CBSI3H u
aKTyaJIu3upOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ pelIeHus,
HaXOJUTh apryMeHThI JUIST
JI0Ka3aTelIbCTBA CBOHX
YTBEPKJICHUM, 3a71aBaTh

napaMeTpsl U KPUTEPUU PELICHHUS;
- QHAJIM3UPOBATH IMOJYUYEHHBIEC B

Xoje pereHus 3aauu
pe3yabpTaThl, KPUTHYECKU
OLICHUBATh HX JOCTOBEPHOCTb,
IMPOTrHO3UPOBATH U3MCHCHUC B
HOBBIX yCIIOBHSIX;

- YMCTh INCPCHOCUTL 3HAHUSA B
MO3HABATCIBbHYIO )41
MIPAKTHYECKYIO obnactu
KHU3HCOACATCIIbHOCTH,

- YMETb UHTETPUPOBATH 3HAHUS U3
pa3HBIX MMPEIMETHBIX 00JIaCTeH;

- BBIABHIaTh,  HOBBIE  HJEH,
Hpe;[naraTL OpI/IFI/IHaJ'H:HBIe
MOAXOBI U PEIICHUS;

- CHOCOOHOCTH UX HCIOJIH30BaHUS
B II0O3HABAaTEJIILHON U COLIMAIBLHOU
MIPAKTUKE

BEJIMYMHAMU, OOBSCHEHUS MTOTYYSHHBIX
pe3yabTaToB U (OPMYJIMPOBAHUS
BBIBOJIOB C HCIOJIB30BAaHHEM Hay4HBIX
MOHSITUHI, TEOPUI U 3aKOHOB;

cOpPMUPOBAHHOCTh YMEHUS BBIICISTH
CYIIECTBEHHBIC TPH3HAKH BHUPYCOB,
KJIETOK  TPOKapuoT ¥  DYKAPHOT;
OHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX
OpPraHU3MOB, BHJIOB, OMOTEOIICHO30B H
IKOCHCTEM; OCOOEHHOCTH TMPOIECCOB
oOMEHa BEWIECTB M IPEBpALICHUS
SHEPrMH B  KJIETKe, (OTOCHHTE3a,
IUIACTUYECKOTO M JHEPreTHYEeCKOro
oOMeHa, XeMOCHHTE3a, MHT03a, Mel03a,

OTLIOIOTBOPEHUS, pa3BUTHS u
pa3MHOXKCHHS, WH/INBUYTBHOTO
pa3BuTUsl  OpraHu3Ma (OHTOTEHE3a),
60pbOBI 3a CYIIIECTBOBaHHUE,
€CTECTBEHHOTO otbopa,
BUI000pa30BaHuUs,

MPHUCIIOCOOJICHHOCTH ~ OPTaHM3MOB K
cpene oOuTaHus, BIIUSTHHS
KOMIIOHEHTOB IKOCHCTEM,
AHTPOITOTECHHBIX U3MEHCHUI B
IKOCHUCTEMAX cBOCH MECTHOCTH,

KpyTrOBOpPOTa BEIIECTB U MPEBpAICHUE
sHeprum B 6uocdepe;
chOPMUPOBAHHOCTh yMEHHS PpeIlaTh
OMOJIOTUYECKHE 3a/la4yd, COCTaBIISThH
TFCHOTUIIMYCCKHUEC CXCMbI CKPCIIMBAHUSA
IUIE  Pa3HBIX THUIOB HACIEIOBAHHS
IIPU3HAKOB Y OPraHU3MOB, COCTaBIIATH
CXEMBI TIepeHOca BEIIECTB U SHEPTUU B
3KOCUCTEMAx (I_IGHI/I IIUTaHUsA, ITUIICBBIC
CETH)

OK 02. Mcnonbs3oBaTh
COBPEMEHHBIC CPEICTBA
MIOUCKA, aHAJIN3a U
WHTEPIpPETAINN
uHpOpMaIuU U
nH(pOpMaMOHHBIE
TEXHOJIOTUH TSI
BBITTOJTHEHUS 32144
npodeccroHanbHOM
JeSTEeITbHOCTH

B o0sacTH 1eHHOCTH HAy4HOIO
MO3HAHMSA:

- c(hOpMHUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKu u 00I11eCTBEHHOMN
MPaKTUKW,  OCHOBAaHHOIO  Ha
nyanore KYJBTYP,
CHOCOOCTBYIOLIETO  OCO3HAHHIO
CBOETO0 MECTa B IOJUKYJIBTYPHOM
MHpE;

- COBEPIICHCTBOBAHUE SI3BIKOBOM
W YUTATEIbCKOM KYJIbTYpPbl Kak
CPEICTBa B3aUMOAECHCTBUS MEXIY
JIFOJIBMU U TTIO3HAHUS MUDPA;

- OCO3HaHUE LICHHOCTH HAay4HOH

c(hOpMHUPOBAHHOCTH yMeHUI
KPUTHUYECKH OIICHHBATh HH(POPMAIHIO
OMOJIOTHYECKOTO COJICpIKAHUS,
BKJTFOYAIOIIYIO MCEBJIOHAYYHbBIC 3HAHUSI
W3 pPa3IMYHBIX HCTOYHUKOB (CpEeICTBa

MaccoBoi  mH(pOpMAIMH,  HAy4IHO-
MOMYJISIPHBIE MaTepuabl);
WHTEPIPETHPOBATH ITUYECKHUE ACTICKTHI
COBpPEMEHHBIX UCCIIeTOBaHUI B
OMOJIOrMH, MEIULIMHE, OMOTEXHOIOTHY;
paccMaTpuBaTh riodanbHbIC
IKOJIOTUYECKHE POOJIEMBI
COBPEMEHHOCTH,  (OPMHPOBATH IO
OTHOIICHHIO K HUM COOCTBEHHYIO
MO3UITHIO;

c(OpMUPOBAHHOCTh YMEHUHN CO3/1aBaTh
COOCTBEHHBIC TMHUCHPMEHHBIC U YCTHBIC




ACATCIIbHOCTH, TOTOBHOCTH
OCYIIECTBJISITh ~ MPOCKTHYIO |
HCCIIE0BATENbCKYIO
NEeSATEIbHOCTh WHIUBHAYyAIbHO W
B I'pYIIIIE;

OsnageHue YHUBEpCaTbHBIMHU
y‘IGGHBIMI/I I1I0O3HAaBATCJIbHBIMHA
NEUCTBUSIMU:

B) paborta ¢ nHgopManmeii:

- BJAJeThb HaBbIKAMU IOJIYYECHHUS
uHbOpMAlUM U3  HMCTOYHHUKOB
pasHbIX THIIOB, CaMOCTOSTEJIBHO
OCYILECTBIATE IIOMCK, aHaJu3,
CHCTEMaTHU3aLUI0 u
HHTEPIPETALAIO UHpOpPMALIUU
pasUyHBIX BUAOB U GopM
IIPE/ICTABIICHMUS;

- CO34aBaTb TCKCThI B PAa3JIMIHBIX
¢dopmarax ¢ yuyeToM Ha3Ha4YeHUs

uHpOopMaIu u L[eJ1eBOM
ayIUTOPHH, BBIOMpas
ONTUMAJIbHYIO bopmy
IPEACTaBICHNS M BU3yaJIH3alluH;

- OICHMBATh  JOCTOBEPHOCTb,

JETUTUMHOCTh HMH(pOpMAIUH, ee

COOTBETCTBHEC  TPaBOBBIM U
MOpPaIIbHO-3THYECKUM HOpMaM;

- UCIIOJIb30BATh cpeacTBa
WH(pOPMaIMOHHBIX u
KOMMYHUKAITHOHHBIX TEXHOJOTHI
B peleHIH KOTHUTHBHBIX,
KOMMYHUKATHBHBIX u
OpTraHW3alMOHHBIX  3a7ady ¢
co0JII0ICHHEM TpeGoBaHUI
SPTrOHOMHKH, TEXHUKA
0e30IMacHOCTH, TUTHCHBIL,

pecypcocOepekeHusI, TPABOBBIX H
ATUYECKHX HOPM, HOpM
nH(pOpPMaMOHHOM 6€30MacHOCTH;
- BJIQJICTh HaBBIKaMU
pacro3HaBaHHUsI " 3aIIHTHI
uHbopManuy, UHPOPMALNOHHOM
0€30MacCHOCTH JJUYHOCTH

COOOIIIEHUsI HA OCHOBE OMOJIOTUYECKOM
uHpopManuu u3 HECKOJIbKUX
HUCTOYHUKOB, TI'PaMOTHO HUCIIOJIb30BATH
MOHSATUHHBIN anmapat OUOJIOTHH

OK 04. DddexrusHO
B3alMOJCHCTBOBAThL u
paboTaTh B KOJIEKTHBE U
KOMaH/1e

- TOTOBHOCTHL K CaMOpa3BHUTHIO,
CaMOCTOATCIIbHOCTHU n
CaMOOIPCACICHUTIO,

-OBJIaJIcHUE HaBBIKAMHU y4eOHO-
HCCIIEA0BATENIBCKOM, IPOCKTHOU U
COITMAJIbHON JESATEIBHOCTH;
OBjaneHue yHHMBeEPCAIbLHBIMH
KOMMYHHKATHBHBIMU
JeHCTBUSAAMM:

NpUOOpEeTeHHUEe ONbITa MPUMEHEHUS
OCHOBHBIX METO/0B Hay4HOI'0
MO3HAHUS, UCIIOJIB3yEeMbIX B OMOJIOTHU:
HAOJIIOJIGHNUsT W ONHCAaHUS  KHUBBIX
CUCTEM, TIPOLECCOB U  SBJICHUI;
OpraHu3ayu u IIPOBEICHUS
OMOJIOTUYECKOTO AKCIIEPUMEHTA,
BBIJIBUKEHUS  TUIIOTE3,  BBISBICHUS
3aBUCUMOCTU MEXAY HCCIECIYEMbIMU




0) COBMeCTHAs 1eATeJIbHOCTD:

- TOHUMaTh M UCHOJb30BaTh
MPEUMYIIECTBA KOMaHIHOW U
WHIUBUAYaTbHON pabOTHI;

- TpPUHUMATH L€ COBMECTHOM
NesITeNIbHOCTH, OPTaHU30BbIBaTh U
KOOPJAMHHUPOBATH JCHCTBUA MO €€
JOCTUKEHHUIO: COCTaBJIATh IUIaH
JNEUCTBUN, pacIpeneisaTb poiid ¢
y4eTOM  MHEHUH  YYaCTHHUKOB
00CyX/1aTh pe3yJIbTaThl
COBMECTHOM pabOTHI;

- KOOPJIWHUPOBATH M BBHITIOIHSTH
paboTy B YCIOBUSX pPEaIbHOTO,

BUPTYaJTbHOTO u
KOMOWHHMPOBAHHOTO
B3aHMMOJCHCTBUS;

- OCYIIECTBISITh  TO3UTHUBHOE
CTpaTernyeckoe TIOBEJEHUE B
Pa3IUYHBIX CUTYaIUsX,
MIPOSBIIATH TBOPUYECTBO U
BOOOpakeHue, OBITH
MHUIUATUBHBIM

OBiajgeHne YyHUBEpPCATbHBIMH

PeryisiTUBHbIMH 1€ CTBUSIMU:
r) IpUHATHE ce0 M JPYrux
JI0Nen:

-  NOpUHUMATh  MOTHUBBl U
apryMeHTbl JpPyTruX JIoJed Ipu
aHanms3e pe3yJIbTaToOB
NesITeNIbHOCTH;

- IpU3HABaTh CBOE MIPABO U MPABO
JIPYTHUX JIIOJICH Ha OIINOKY;

- pa3BHUBAThH CIIOCOOHOCTH
MOHUMAaThb MHpP C  TO3ULHUHU
JPYTOro 4eJI0BeKa

BCIN4YnHaMU, OG’bHCHeHI/I}I IMOJIYUCHHBIX
pe3ynbTatoB M (POpPMYJIUPOBAHUS
BBIBOZOB C HCIOJIb30BAHUCM HAYUYHBIX
MOHSTUHI, TEOPUI U 3aKOHOB

OK 07. ConeiicTBOBaTh B o0s1acTH 3K0JI0rHY€CKOT0 c(hOpMHUPOBAHHOCTH YMEHHUS
COXpaHEHUIO BOCIIMTAHMS: MPUMEHATh TOJYYEHHBbIC 3HAHUS IS
OKPY’KaIOIIEeH CpeIbl, - c(hOpPMHUPOBAHHOCTDH | OOBSICHEHUS OMOJIOTHYECKUX
pecypcocOepexreHuIo, 9KOJIOTMUYECKOI KYJIBbTYpBI, | IPOLIECCOB U SIBICHUH, ISl MPUHSITHUS
MPUMEHSTH 3HaHUSI 00 MMOHMMAaHHUE BIUSHUS COLMAIBHO- | MPAKTHUYECKUX pereHui B
M3MEHEHUH KIIMMATa, SKOHOMHUYECKHUX TMPOIECCOB Ha | MOBCEJHEBHOM  JKM3HU C  IEJbIO
MIPUHITUTIBI OCPEKITUBOTO | COCTOSTHUE MIPUPOTHOMN U | obecrieueHnsi 0€30MACHOCTH  CBOETO
IIPOU3BOJICTBA, COLIMAIIBHOW Cpe/ibl, OCO3HAHUE | 3I0POBbSI M 3/J0POBBSI OKPYKAIOIIUX
3¢ PEeKTUBHO AEHCTBOBATH | II00ATBHOTO XapakTepa | e, coOII0IeHNs 3J0pOBOTO 00pa3a
B UpE3BbIYAITHBIX AKOJIOTHUECKUX TPOOIIEM; KU3HHU, HOPM TPAMOTHOTO MOBEJICHUS B
CUTYyaLHSIX - IJIAHUPOBaHUE U | OKpY)KaIOLEd  TPUPOJAHOM  Cpeng;
OCYILECTBJIEHUE  JCHUCTBUM B | IOHMMAHUE HEOO0XO0UMOCTH
OKpYKalolllell cpelle Ha OCHOBE | UCMOJIb30BAHUS NOCTYDKEHUN
3HaHUS  LeJIed  YCTOMYUBOIO | COBPEMEHHOU ouonoruu u
pa3BUTHSA YEJIOBEUECTBA; OMOTEXHONOTHH ISl  palMOHAJILHOTO
AKTMBHOC HENPUITHE NCWCTBUM, | IPUPOIONOIb30BAHUS




MIPUHOCSAIIMX Bpel OKpy Karolen

cpene;
- YMEHHE IIPOrHO3UPOBATH
HeOIaronpusITHhIC

3KOJOTHUYCCKHUC IIOCICACTBUA

NPEINPUHUMAEMbIX JICHCTBHH,
MpeAOTBpAIIATh UX;

- pacupenue OITBITA
JIeSITeIbHOCTH SKOJOTHYECKOU
HAaMpaBJIEHHOCTH;

- OBJIQJICHHE HAaBBIKAMHU y4eOHO-
HCCIIEIOBATENIBCKOM, MPOESKTHON U
COIIMAIbHON AeSITEILHOCTH

I[IK 1.1. ®opmupoBarh
ATOPUTMBL  pa3pabOTKH
IPOTrPaMMHBIX MOJIYJEH B

COOTBCTCTBHUH
TEXHUYCCKUM 3aJITaHHUECM.

C

- c(hOpMHUPOBAHHOCTH YMEHUS Ha OCHOBE benepabHOTO
KJIaCCU()MKALMOHHOTO KaTajora OTXOJOB ONPEAEIATh KJIAcC OIMAaCHOCTH
OTXOJOB; arperarHoe COCTOstHuE U  (U3HYECKyl0 (OpMYy OTXOJZIOB
MIPOU3BO/ICTBA;

- OBJIAJCHHE METOJAaMH OINpEACICHUS IOKa3aTelel  YMCTBEHHOM
paboTococoOHOCTH,  OOBSICHEHHWE  TOJYYCHHBIX  pe3yJIbTaTOB U
dbopmynupoBaHuEe BBIBOJOB (ITMCBMEHHO) C WCIOJb30BAaHUEM HAYYHBIX
MOHATUHI, TEOPUI U 3aKOHOB;

- chopMHUPOBAaHHOCTH YMEHUS aHATU3UPOBATh MH(OPMAIMIO O HAyYHBIX
JIOCTIDKEHUSIX B OOJIACTM  TEHETHMUYECKUX TEXHOJOTWH, KIETOYHOM
WH)XCHEPUH, MUAIEBBIX OMOTEXHOJIOTHIA;

- chopMHpPOBAaHHOCTH YMEHHSI aHATU3UPOBATh MH(DOPMALHIO O PA3BUTHHU
OMOTEXHOJIOTHI C TPUMEHEHUEM TEXHUYECKUX CHUCTeM (OMOMH)KEHEpHs,
O6uonH@opmaTrka, OMOHUKA) U UX IPUMEHEHHH B JKU3HHU YEJIOBEKa




2 CTPYKTYPA M COJIEP)KAHUE YUYEBHOU JJUCIUTLJIMHBI (ITPEJIMETA)

2.1 O0beM y4eOHOM TUCHHUILUIUHBI (MPeAMeTa) U BU/bI Y4eOHOH padoThl

Buj yueOHoi1 padoThI O6ném
yacax

MaxkcumanbHas yyeOHass Harpy3ka (Bcero) 72

B T.U.

O0bém 00pa3zoBaTe/IbHOM NPOrpaMMbl y4eOHOM TUCHUILVIMHBI (IPeaMeTa) 61
Copepxanre yaeOHOTO MaTepuana JISKIINH 41
MPAKTUYECKUE 3aHATUS 16
nabopaTOpHbIE 3aHATUS 4

CamocrosiTes1bHasA padoTa o0y4aromierocst (Bcero) 11

IIpomeskyTouHnas arrectauus B gopme

Komnnekcnozo 3auema c oyenkoit (2 ceMectp)




2.2 TemaTnyeckuii IJIaH U coJepkanue yueOHou nucuumiannbl (mpeamera) OYIL.13 BUOJIOT'UA

®opmupyemble
HaunmenoBanue Coaepixkanue yueOHOro MaTepuasa, NpakTHYecKHe W JIa00paTOpPHbIE 3aHATHS, Oo0bem O —
pa3aesioB U TeM caMoCTosITe/IbHAsI padoTa 00y4arImmuxcs 4acoB
(OK, IIK)
1 2 3 4
1 cemecmp 30

Pa3nea 1. Knerka — cTpyKTYPHO-()YHKIIHOHAJILHAS eIMHHIIA }KMBOT'0 16
Tema 1.1. 3 OK 01
buogorus kak Conepxanune y4e0HOro MaTepuasia 2 OK 02
Hayka. O0uias CoBpeMeHHbIE OTpaciu OHOJOrMYecKHX 3HaHWM. CBA3b OMOJOTHMH C OPYrMMHM HayKamMH: OMOXHMMS,
XapaKTepUCTHKA o6uodusuka, Ononuka, renoreorpadus u ap. Ponp u mecro Ouonoruu B popMHUpOBaHUHM COBPEMEHHOM
JKU3HH HAay4YHOW KapTHHBI MHpaA. YPOBHH OpraHU3aIMM XKUBOM Martepuu. OOImas XapakTepucTHKa KU3HU,

CBOMCTBA KUBBIX CUCTEM. XHUMHYECKHI COCTaB KJIETOK

CamocrosiTesbHasi padora o0yuarommxcess Nel 1

1. 3anonHeHue TaOMMIBI C ONHCAHHEM METOJOB MHUKPOCKONUPOBAaHMUA C HX JOCTOMHCTBAMH U

HEJ0CTaTKaMH.

2. 3anonHeHue Taduuilbl « BKIIa] y4eHBIX B pa3BUTHE OMOJIOTHI.

3. 3anoJiHeHHE CPAaBHUTEIBLHON TaOJIMIIBI CXOJCTBA M PA3JIMYHI )KUBOTO M HEKHUBOTO.
Tema 1.2. 4 OK 01
CTpyKTYpHO- Conep:xxanue y4eOHOro MaTepHuasa 1 OK 02
(pynkunonanbHas Knerounas teopusa (T. IlIBann, M. Illnelinen, P. BupxoB). OcCHOBHbIE MOJIOXKEHHSI COBPEMEHHOU OK 04
OpraHu3anus KJIETOYHOW TeOopuu. THUIbl KJIETOYHOM OpraHu3aluu: MNPOKAPUOTUYECKUA U DSYKAPUOTUYECKHUU.
KJIETOK OnHOKJIETOUHBIE M MHOI'OKJIETOUHBbIE OpraHu3Mbl. CTpoeHHE NpOKapHOTHYECKOW KiIeTKu. CTpoeHue

IYKapUOTHIECKOM KIeTKU. Hekirerounsle hopMbl )KU3HH (BUPYCHI, OakTepruodarn)

IIpakTnyeckoe 3ansiTue Nel 1

Bupycuple u OakrepuanbHble 3a0oneBaHus. OOmME TPUHIMIBI HCIOJIB30BAHUS JIEKAPCTBEHHBIX

BemecTB. OCOOCHHOCTH MPUMEHEHHUST aHTHOMOTHUKOB.

Ilpeocmasnenue ycmuvix coobweHull ¢ npeseHmayuell, N0020MOGIEHHbLIX NO NePeuHI0 UCOYHUKOS,

PEKOMEHO0B8AHHBIX Npenodasamesiem

JlabopaTopnasi padora Nel 2

CrtpoeHnue KJIeTKU (pacTeHUsl, )KUBOTHBIC, TPUOBI) M KIETOYHBIC BKIIIOUCHHUS (Kpaxmall, KapOTHHOHUIBI,
XJIOPOILJIACTHI, XPOMOILJIACTHI)
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Tema 1.3. 4 OK 01
CTpyKTYypHO- Conep:xxanue yueOHOro MmaTepuaja 2 OK 02
¢pynknuonanbuble | XpomocomHass Teopuss T. Moprana. CrtpoeHne XpoMOCOM. XpOMOCOMHBIH HaboOp KIETOK,
(paxTopsI TOMOJIOTHYHBIE ¥ HETOMOJIOTMYHBIE XPOMOCOMBI, TallJIONHBIA U AUIIOUAHBIN Habop. HykienHoBble
HacaencrsennocTu | kucnotel: JIHK, PHK naxoxnenue B kierke, MxX crpoeHHe W (YHKUMU. MaTpUYHBIE HPOIECCHl B

KJICTKE: peIuThKaIusi, OnocuHTe3 Oenka, penapanus. [ eHeTHYeCKHii KOJI ¥ €ro CBOHCTBA

IIpakTnueckoe 3ansiTe Ne2 2

Penienue 3ama4 Ha onpeeneHne nocaeA0BaTeNbHOCTH HYKJIEOTHI0B, aMUHOKHCIIOT B HOPME U B ClIy4ae

M3MEHEHUs MoCyeIoBaTeabHOCTH HyKieoTu 0B JTHK
Tema 1.4. 2 OK 02
OO0MeH BemiecTB H Coaep:xkanue yueOHOro MaTepuaJa 1
NpeBpalieHue [TonsaTne Metabomu3M. ACCUMMIIALMS U JUCCUMWIISLIUA - JBE CTOPOHBI MeTaOoau3Ma. Tumsl oOMeHa
JHEPIuH B KJIeTKe BEIECTB: aBTOTPO(HBIM U reTepoTpodHbId, a’poOHBI U aHa’poOHBIN. [lnacTuueckuit oOMeH.

dotocuHTE3. XEMOCHHTES

CamocrosiTesibHast padoTa o0yyarommuxcs Ne2 1

3arnoJIHeHNe CPaBHUTENIbHON TaOIMIIbI XapaKTEPUCTHK TUIIOB OOMEHA BEILECTB
Tema 1.5. 2 OK 02
Kusnennprii uuka | Coxep:kaHue y4eGHOro MaTepuaia 1 OK 04
KJeTKH. MUTO3. Knerounslii 1ukia, €ro mepuojbl. MUTO3, €ro CTaagud M MPOUCXOJAIINE MPOUECChl. buomorndeckoe
Meiio3 3HaueHue MurTo3a. Meio3 u ero cramuu. IloBegenne xpomocom B Meloze. Kpoccunrosep.

buonornyeckuii cMbIca Meo03a

CamocrosiTesibHast padoTa o0yyaromuxcs Ne3 1

Pa3pa0oTka JeHTbl BpEMEHU )KU3HEHHOIO IIUKJIA KIETKH
KonTpouabsnas MonexysipHbIi ypOBEHb OPraHU3ALUN KUBOTO 1
padora
Pa3nesa 2. Ctpoenue u GyHKIIUM OpranusmMa (Bcero) 18

(14+4)

Pa3nea 2. Ctpoenue u pynknuu opranusma (1 cemectp) 14
Tema 2.1. CTpoenne 1 OK 02
OpraHm3ma Conep:xaHue y4eOHOT0o MaTepuaJa: 1 OK 04

MHoOrokaeToYHble OpraHu3Mbl. B3anMOCBSI3b OpPraHoB M CHUCTEMBI OPraHOB B MHOT'OKJIETOYHOM

opranusme. ['omeocTas opraHus3ma M ero noJJepKaHue B IPOLECCe )KU3HEAEATEIbHOCTU
Tema 2.2. 3 OK 02
DopMbI Copep:xxanue y4eOHOIro MmaTepuaja 2
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Pa3MHOKeHH s @opMbl  pa3MHOXKEHHUS OpraHu3MoB. becrmonoe u 1oJ0BOe pasMHOXKeHHe. Bunuel Oecrnoioro
OpPraHu3MoB pasmHoxenus. [lonmoBoe pasmHoxkenue. ['amerorenes y >KuUBOTHbIX. CriepMaToreHe3 U OOTEHES.

CtpoeHue noy1oBbIX K1€TOK. OmII0g0TBOpPEHKE

CamocrosiTesqibHasi pabora o0yuarommuxcs Ned 1

3anonHeHne TabIUIBI C KPATKOW XapaKTEPUCTUKON U puMepaMu GopM pa3MHOKEHHUSI OPTaHU3MOB
Tema 2.3. 2 OK 02
OHnTorenes Coaep:xanue yueOHOro MaTepuaa 2 OK 04
pacreHmii, NunuBuayansHOE pa3BUTHE OpraHU3MOB. DOMOpHOTeHe3 U ero craauu. [locToMOpHOHANBHBIN TTEPUOI.
JKUBOTHBIX " CTa,Z[I/II/I HOCT3M6pI/IOHa.HBHOI‘O Pa3BUTHUA Y KHUBOTHBIX W YCJIOBCKaA. HpHMOG U HCIIPAMOC pPa3BUTHUC.
YyeJl0BeKa buosiornyeckoe craperne u cMepTb. OHTOT€HE3 paCTCHUIN
Tema 2.4. 4 OK 01
3aKOHOMEPHOCTH Conep:xxanue yueOHOro Mmarepuasa 2 OK 02
HACJIeI0BAHUA OcCHOBHBIE TIOHATHSI TEHETUKU. 3aKOHOMEPHOCTH oOpa3oBaHusi ramer. 3akoHel [. Menzaens OK 04

(MOHOTHOPHTHOE W TOJIMTHOPUIHOE CKpeNIrBaHue). B3anmonelicTBie reHoB

IIpakTnueckoe 3ansitue Ne3 2

Pemenune 3ala4 Ha ONpCACIICHUEC BECPOATHOCTU BOBHUKHOBCHHUA HACJICACTBCHHLIX ITPU3HAKOB IIPU MOHO-,

M-, TOJUTHOPUIHOM U aHAIM3UPYIOUIEM CKpEIIMBaHUM, COCTaBJICHHE TIEHOTUIIUYECKHUX CXEM

CKpEIIMBAaHUS
Tema 2.5. 4 OK 01
Cuenniensnoe Coaepixkanue yueOHOro MaTepuaJa 2 OK 02
HacJIe0BaHHe 3akonsl T. Moprana. CremnjeHHOe HacjledOBaHHE T€HOB, HapyuieHue cuerieHus. HacnemoBanue
NMPU3HAKOB MIPU3HAKOB, CIIETICHHBIX C IOJIOM

IIpakTnyeckoe 3ansitue Ne4 1

Pemenune 3ala4 Ha ONpPCACICHUC BCPOATHOCTU BO3HHUKHOBCHUA HACICACTBCHHBLIX IIPHU3HAKOB IIPpU

CIICTUICHHOM HAcJIeI0BaHUHU, COCTABICHHE FTeHOTUITMYECKIX CXEM CKpEIIMBAHU

CamocrosiTesibHas padoTa o0y4yarommxcs NeS 1

Pa3zpaboTka rioccapus

2 cemecmp 42

Paznen 2. Ctpoenue u GpyHKIMH Opranu3ma (2 cemecTp) 4
Tema 2.6. 3 OK 01
3akoHOMepHOCTH Coaepixkanue yueOHOro MaTepuaa 2 OK 02
N3MEHYHUBOCTH N3MeHUMBOCTh MNPHU3HAKOB. BHIBI M3MEHYMBOCTH: HACJEICTBEHHAsT W HEHACJEICTBEHHAs. 3aKOH OK 04

TOMOJIOTHUECKUX PSAIOB B HaciencTBeHHoW u3menuuBoctu (H.UM. BaBuno). MyranmoHHas Teopus
M3MEHYMBOCTH. Bruapl MyTanmii ¥ npuunHbl UX Bo3HMKHOBeHUs. Kapuortun uenoseka. HaciencteeHHble
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3a0oneBaHus yeloBeKka. ['eHHble M XPOMOCOMHBIE OOJE€3HHM uesloBeKa. boie3sHu ¢ HaciencTBeHHOU
IIPEIPACIIONOKEHHOCTEIO. 3HAUYE€HUE MEJUIUHCKOM TEHETUKH B TNPEJOTBPAIICHHH W JICUYCHUH
TeHETHYECKUX 3a00JIeBaHHI YeJIoBeKa

IIpakTnyeckoe 3ansitue NeS
Pemenue 3aa4 Ha OHNpCACJICHUC TUIIa MYyTallMu MOpU MNOEpcaadc HACJICACTBCHHLIX IIPU3HAKOB,
COCTaBJICHHE T€HOTUITHYECKUX CXEM CKPELIMBaHUs

KonTpouabsnas Crpoenue u GyHKIUU OpraHu3Ma 1
padora
Pasnea 3. Teopusi 3Boounu 9
Tema 3.1. UcTopus 3 OK 02
IBOJIIOLIMOHHOT 0 Coaep:xanue yueOHOro MaTepuaa 2 OK 04
YUYeHHusl. [TepBeie sBomormonHsie koHmenmuu (K.b. Jlamapk, XK.JI. broddon). IBomtonmionHas Tteopus
MuxkposBoJronus Y. Mapeuna. CuHTETHYECKAsI TEOPUS SBOJIIOLIMH U €€ OCHOBHBIE TIOJIOKEHUS.

MuxkposBomtonius. Ilomynanus kak 3eMeHTapHas eIWHUIA HBOJIOUUU. ['€HeTHYecKue OCHOBBI

HBOJIOIHUH. DJIEMEHTapHbIE (HaKTOpPHI 3BONIONMU. EcTecTBeHHBIH OTOOp - HampaBisOUIMA (akTop

sBooIMH. Buioo6pa3oBaHue Kak pe3yinbTaT MUKPOIBOIIOLUU

CamocrosiTesqibHasi pabora o0yuarommuxcs Ne6 1

Pa3zpaboTtka rioccapus

Pa3paboTka JIEHTbI BpEMEHHU PAa3BUTHUS YBOJIIOIMOHHOTO YUCHHUS
Tema 3.2. 3 OK 02
MaxkposBoJsouus. Conep:xxanue y4eOHOro MmaTepuasia 2 OK 04
Bo3nukHoBeHHE U MakposBomronusi. PopMbl U OCHOBHBIE HarpasiieHHs: MakposBomouuu (A.H. Cesepuo). Ilytu
pasBHTHE KM3HHM HA | OCTIKEHUs Ouosiorudeckoro nporpecca. Coxpanenne 6uopaznoodpasus Ha 3emIie.
3emure l'unoTe3sl U Teopun BO3HUKHOBEHMS XM3HM Ha 3emiie. llosiBJIeHHE MEpBBIX KIETOK M WX HBOJIOLHSL.

[Tpokapuotrsl u dsykapuoThl. I[IpoucxoxaeHre MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBeHUE

OCHOBHBIX IIAPCTB 3YKapUOT

CamocrosiTesibHasi pabora o0yuarommuxess Ne7 1

Pa3paboTka JIeHTHI BpeMEHH BO3HUKHOBEHUS M Pa3BUTHS XKHU3HHU Ha 3emiie
Tema 3.3. 3 OK 02
IIponcxoxnenne Conepxanue y4eOHOro MaTepuasa 2 OK 04
1€J10BEKA — AHTpomnoJsiorusi — Hayka o0 4eyioBeke. CHCTeMaTHYeCKoe MOJIOKEHHUE 4desloBeka. CXOJCTBO U OTIMYHUSA
aHTpomoreHes YyeJoBeKa ¢ )KMBOTHBIMU. OCHOBHBIE CTAJUU aHTPOIIOT€HE3a. DBOJIOLMS COBPEMEHHOIO YEJIOBEKa.

YenoBeueckne packl M MX €IMHCTBO. BpemMs M NyTH pacceneHus 4YenoBeKa IO IUIAHETE.
[TpucrocobIeHHOCTh YeNI0BEeKa K Pa3HbIM YCIOBHUSIM CpeJib
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CamocrosiTesibHas padoTa o0y4yarommuxcs Ne§
Pa3pa0oTka JeHTbl BpEMEHU IPOUCXOXKICHHUS YeIOBEKa

Pa3nea 4. Dxojorus 17
Tema 4.1. 2 OK 01
IKOJIOTHYECKHE Coaepixkanue yueOHOro MaTepuaJa 2 OK 02
¢akTopsl u cpeabl Cpenpl oOWTaHHWS OPraHU3MOB: BOJIHAs, HA3EMHO-BO3MYIIHAs, IMOYBEHHAs, BHYTPUOPTaHU3MEHHAS. OK 07
KU3HH OU3UKO-XMMUYECKHE OCOOEHHOCTH cpel OOuTaHus opraHu3MoB. IIpucrnocoOieHus OpPraHu3MoB K

KU3HM B pasHbIX cpenax. [lonstue skomormdeckoro Qakropa. Kiaccudukamus >KOIOTHYECKUX

¢axTopos. IIpaBuio munumymMma FO. JInbuxa. 3akon TonepantHocTH B. lendopna
Tema 4.2. 3 OK 01
Homyasinus, Coaep:xanue yueOHOro MaTepuaa 1 OK 02
coo01IecTBAa, DKOJIOTHYECKas XApaKTEPUCTHKA BUJA U MOMYJAIUU. DKOJOTMYECKas HUILIA BUIA. DKOJIOTHMYECKHE OK 07
IKOCHCTEMBI XapakTepucTHku nonyssinuu. CoolIecTBa U dKocucTeMbl. bruomeHo3 u ero cTpykrypa. CBsi3u MexXIy

opranu3MamMu B OuornieHo3ze. CTpyKTypHble KOMIIOHEHTBI 3KOCHUCTEMBI: MPOIYLEHThI, KOHCYMEHTHI,

penyuenTsl. KpyroBopoT BEIecTB M MOTOK HEPTUH B 9KocucTeMe. Tpoduueckie ypoBHH

IpakTHyeckoe 3aHsTHE Ne6 1

Pemennie mpakTHKO-OPUEHTHUPOBAHHBIX PACUYETHBIX 3aJaHU MO TEPEeHOCY BEIIeCTBA M HHEPTUU B

9KOCUCTEMAaX C COCTaBJICHUEM TPOHUUYECKUX Liened M mupaMu OMoMacchl U SHEPTUU

CamocrosiTesqibHasi pabora o0yyaromuxcs Ne9 1

CocTtaBieHne CXeM KpyroBOpOTa BEIIECTB
Tema 4.3. buocgepa 2 OK 01
- rJ100aJIbHasA Coaep:xkanue yueOHOro MaTepuaJa 2 OK 02
IKOJIOTHYECKas buochepa — xuBas obGomouka 3emnu. PasButue mnpencraBineHuid o Owmocdhepe B Tpymax B.W. OK 07
cucremMa Bepnanckoro. Obnactu 6uocdeps! U ee KOMIOHEHTHI. JKuBoe BemecTBo 6Mocdepsl U ero QyHKIHH.

3aKoHOMEpHOCTH cyliecTBOBaHUs Onocheprl. OcobenHocTH Onochepsl Kak TI00ATBHOW 3KOCHCTEMBI.

Junamuueckoe paBHOBecMe B Ouocdepe. KpyroBopoThl BemIeCTB U OMOT€OXMMHYECKUE IIHKIIBL.

['106aJIbHBIC PKOJIOTHYECKHUE TPOOJIEMBI COBPEMEHHOCTH
Tema 4.4. Bausinue 4 OK 01
AHTPONMOTreHHbIX Conaep:xxanue y4e0OHOro MaTepuasia 2 OK 02
(¢axTopos Ha AHTpONOreHHbIE BO3ACUCTBUS Ha Ouocdepy. 3arpsa3HeHHs KaK BHJ aHTPOIOTCHHOTO BO3JEHCTBHUAL. OK 04
ouocgepy AHTpOIIOTeHHbIE BO3JeHCTBUS Ha atMocdepy. BosmelictBus Ha ruapocdepy. BosnpelictBus Ha OK 07

autocdepy. AHTPOIIOTEHHbBIE BO3ICHCTBUS HA OMOTHYECKUE COOOIIECTBA. K 1.1

IIpakTnyeckoe 3ansitue Ne7 (mpodeccuoHAIbLHO-OPUEHTHPOBAHHOE) 2

OTx0/1bI IPOU3BOICTBA
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Tema 4.5. Bausinue 4 OK 02
COUMAJIBLHO- Conep:xxanue y4eOHOro MmaTepuasia 2 OK 04
IKOJOTHYECKHX 310poBbe U ero cocrapistomue. GakTopbl, MONTOKUTEIHLHO U OTPULIATENIBHO BIMSIONIME HA OPraHU3M OK 07
¢akTopoB Ha yenoBeka. [IpobiemMa TEXHOTEHHBIX BO3JICHCTBHIA Ha 3J0POBHE UEJOBEKa (JIEKTPOMArHUTHBIC OIS, IK 1.1
310pPOBbE YeJIOBEKA | OBITOBAast XUMUS, U30BITOYHBIC IIIYMBI, paIUaIysl U T.I.). AanTaius opraHu3Ma 4eloBeka K ¢akropam

oKpykarmie cpensl. [IpuHnumel GopMupoBaHus 370pOoBbecOeperammero nopeAcHus. Puznyueckas

AKTHUBHOCTbH U 3JJ0pOBbe. BUOXMMUYECKHE aClIeKThl PAllMOHAIIBHOTO MUTAHUS

JlaGoparopHasi padora Ne2 (mpodeccuoHAIBLHO-OPUEHTHPOBAHHOE) 2

YMcTBeHHas: paboTOCIOCOOHOCTh
KonTpoasnas TeopeTnyeckue acreKThl IKOJOTHHI 2
padora

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COepKaAHNE (COePsKaHUe IPUKJIATHOT0 MOIYJIs1)

Pa3gea 5. BuoJjorus B ;KU3HU 10 OK 01
Tema 5.1. 5 OK 02
Buorexnosorun B | Cogep:kanue yueOHOro MaTepuaa 2 OK 04
KH3HH KAKIOT0 BuorexHomorus kak Hayka W Mpou3BOACTBO. OCHOBHBIC HAIPABJICHUS COBPEMEHHOU OHOTEXHOJIOTHH. IK 1.1

Mertonsr OnorexHosorud. OOBEKTHI OMOTEXHOIOTMH. DTHKA OMOTEXHOJOTMYECKUX W T€HETUYECKUX

IKCIIepUMEHTOB. [IpaBuia mMoWCKa HW aHanW3a OWOIKOJOTHYECKOW WHGOpMAIUU W3 Pa3TUYHBIX

UCTOYHUKOB (HayyHas W ydeOHO-Hay4dHas JUTepaTypa, CPEICTBa MaccoBOM HHGOpMalUH, CETh

WurtepHer u apyrue)

IIpakTnyeckoe 3ansitue Ne§ 2

Keiicel Ha aHanmu3 wHGOpPMAIMU O HAYYHBIX JOCTHDKCHUSX B OOJIACTH TEHETUYECKUX TEXHOJOTHUH,

KJICTOYHOW WH)KEHEPHUH, MMUIIEBBIX OMOTEXHOJIOTHA.

CamocrositesibHas padoTa ody4yaromuxcs Nel0 1

IToaroroBka nMpe3eHTAMK JJ1s1 3aIIUTHI Keica
Tema 5.2. 5 OK 01
buorexHosiornu n IIpakTnyeckoe 3ansitue Ne9 4 OK 02
TeXHHYeCKHe Keiicpl Ha ananu3 uHpOpMaAMK O Pa3BUTUHA OMOTEXHOJIOTHN C IPUMEHEHUEM TEXHUYECKUX CUCTEM OK 04
CHCTEMBI IK 1.1

CamocrosiTesqibHast padora ooyuarommuxesi Nell 1

[ToaroroBka npe3eHTauMu ISl 3aIUThI Kerca
IIpoMeskyTOUHasi aTTeCTALMS N0 JUCHMIIMHE (MpeaMeTy): tuddepeHIMpOBaHHbIA 3a4yeT 2
Bcero: 72
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3. YCJIOBUSI PEAJIM3ALIUU TPOTPAMMBI YUEBHOM JUCUUIIJIMHBI
(MIPEJMETA)

3.1 TpeGoBaHusl K MUHUMAJIbHOMY MAaTEePHAJIBLHO-TEXHHYECKOMY 00ecneYeHH 0

VYyeOnass gucnuruiiHa (MpeaMeT) peamu3yeTcss B ydeOHOM KaOuHeTe Oe30macHOCTH
KHU3HEICATEILHOCTH M OXPaHbl TPyAa.

O6opynoBaHue yueOHOTO KaOuHeTa:

— II0CaJI0YHbIE MECTAa MO KOJUYECTBY O0yUaIOLIUXCS;

— pabouee MeCTO MpernoaBaTes;

— METOJIMYECKHE MATEepUabl MO JUCHUIUIMHE (TIPEIMETY).

TexHuueckue cpeacTBa oOydeHuss pabodero MecTa IMpernojaBaTelis: KOMIIBIOTEPHOE
000pyI0BaHHE, COOTBETCTBYIOIIEE COBPEMEHHBIM TpeOOBaHMSIM OE30MAaCHOCTH W Haa&KHOCTH,
IpelycCMaTpUBAIOLIee BO3ZMOKHOCTh MHOTO(YHKIHMOHAJIBHOTO HCIOJIb30BaHUs KaOMHETa C LENblo
U3ydeHus: y4yeOHOW IUCHMIUIMHBI (IIpeaMeTa), MyJIbTHUMEAMHOEe 000pynoBaHHE (IPOEKTOP H
MPOEKIIMOHHBIN PKpaH WM UHTEPaKTUBHAsS JOCKA), IOKAIbHAsI CETh C BBIXOJIOM B Internet.

HanmeHoBaHMe cCHEUMAIBHOTO TMOMEIICHUs: YydeOHass ayauTopus Ui TPOBEICHHS
MPAKTUYECKUX 3aHATUH, TPYIMIOBBIX KOHCYJIbTAlMM, WHAMBUAYATIbHBIX KOHCYJIbTALUN, TEKYIIETro
KOHTPOJIS,, TPOMEXKYTOYHOH aTTecTallnd, OCHAIleHHas O00OpylOBaHMEM U TEXHHUYECKUMHU
cpeacTBaMu OOyuYeHUs, a Tak)Ke YWUTaJIbHBIA 3ai], MOMEIIEHUE AJISi CaMOCTOSITEIbHOM paboThl, C
noctynoMm k cetu «Murepuer» n DUOC. OcHalEHHOCTh: KOMIUIEKT y4eOHOH meOenu, HOyTOYK,
MPOEKIIMOHHOE 000pyAOBaHHUE (MYIbTUMEIUWHBIN TPOSKTOP U DKPaH).

IlepeyeHnb  JIMIEH3HOHHOTO ¥  CBODOJHO PACHPOCTPAHSIEMOr0 IMPOrPAMMHOIO
o0ecrmeyeHu:

CucremHoe u npukJjagnoe IO

rJﬁI HaumenoBanue Ne juiieH3uu
1 [Microsoft Office Professional Plus 2007 Russian Academic OPEN NL | Microsoft Open License 45411155
2 |MSDN Platforms OLP License: 66224071
3 |[Microsoft Office Professional Plus 2010 Russian Academic OPEN NL | Microsoft Open License 60369058
4 |Microsoft Visio Standard 2010 Russian Academic OPEN NL Microsoft Open License 60369058
5 [Microsoft Office 2013 Russian Academic OLP NL Microsoft Open License 65785999
6 |Microsoft Windows 10 Microsoft Open License 65785999
11 |ABBY FineReader 11 Kopo6ounas (pa3ubrit Ne Ha Kaxmoi
KOpOOKe)
12 | Kaspersky Endpoint Security PN: KL.4863RAQFQ
13 |KonreHt-puiabtp SkyDNS 10-05109
IIporpammuoe obecieuenne no GNU General Public License (¢cB000aHO pacnipocTpansieMoe)
Ne Ilepeuyenn
1 | Open Office
2 | Moii Oduc
3 | Gimp

IIpu u3yvennu npeamera B popmare 3JIeKTPOHHOI0 00yueHHs ¢ ucnoJb3oBanuem JOT
[Tporpammel qis BugeokoHdepenmmii: Zoom Cloud Meetings, SInnexc Tenxemocrt.
OnektponHas miatdopma Moodle.

3.2. UnopmaunonHoe odecnevyeHne peajsu3amumn NporpamMmmbl

Jlnst peannzanuy mporpamMmbl OnOmoTedHbiil GoHx 00pazoBaTeIbHON OpraHU3alMy JO0JKEH
UMETh TIeYaTHBIE W/WIM DJICKTPOHHBIE O0pa3oBaTeNbHbIE M HMH(OPMAIMOHHBIE PECYPCHI,
PEKOMEHIyeMbIe JIJIsl UCIIONIb30BaHMsI B 00pa30BaTEIbHOM IpoIiecce.
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IlepeyeHb yueOHBIX U3aHNIH, TONMOJHUTENbHOM JuTepaTtypbl UHTEepHET-pecypcoB, 0a3bl
JaHHBIX 0U0JIMOTEe4YHOro GoHaA:

3.2.1 OcHOBHBbIE HCTOYHUKH:

1. bwuonorus: 10-if kmacc: Ga3zoBbli ypoBeHb : yueOHuk / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. PyOuos [u ap.] ; mox pegakuueii B. B. Ilaceunuka. - 5-e uzn., crep. - Mocksa :
[Tpocemenune, 2023. - 223 c. - ISBN 978-5-09-103624-4. - Tekct : snexkrpoHHbId // Jlaub :
anekTpoHHO | 6ubnmoreunas cucrema. - URL: https://e.lanbook.com/book/334994 - Pexxum nocrymna:
115t aBTopu3s. [lonmp3oBareneii/

2. buonorusa: 11-ii kmacc: 0Ga3oBblii ypoBeHp : yueOnuk / B. B. Ilaceunux, A. A.
Kamenckuii, A. M. Py61moB [u np.]. - 6-¢ u31., crep. - Mocksa : [Ipocsemnienue, 2024. - 272 c. - ISBN
978-5-09-112165-0. - TekcT : anekTpoHHBIN // JlaHb : snekTpoHHO-OnbIMoTeuHas cucrema. - URL:
https://e.lanbook.com/book/409211 - Pexxum noctyna: st aBTOPHU3. MOIB30BATENCH.

3.2.2 Ilepeyenb npodeccHOHAIBLHBLIX 0a3 JAHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX
cucTeM:

3. Koncynsraatllmoc : cipaBoyHO-TIOMCKOBass cucrema : opunmanbhbiii caidT. — URL
: https://www.consultant.ru/. - TekcT : 3JIeKTpOHHBII

4. Tapanr : uapopmanmoHHo - npaBoBoi moprtain. — URL : https://www.garant.ru/ . —
TeKcCT : 3JIEKTPOHHBIN.

5. Kogaexkc : mpodeccuonansHas crpaBovyHas cucrtema. - URL :http://www.kodeks.ru/. —
TeKcCT : 3JIEKTPOHHBIN

6. DOinexkTpoHHas OubiHoTeka YYeOHO-METOAWYECKOrO0 IIEHTpa IO OOpa3oBaHUIO Ha
KEJIEe3HOAOPOXKHOM TpaHcnopre : odumuansHelii caiit. — URL : https://umczdt.ru/books/. —
Pexum noctyna: ajs aBTOpuU3. MOJIb30BATENEH. - TEKCT : 3JIEKTPOHHBIM.

7. Jlanp : snekTpoHHas Oubnuoreunas cucrema. — URL : https://e.lanbook.com/. —
Pexum noctyna: ajs aBTOpuU3. MOJIb30BATENEH. - TEKCT : 3JIEKTPOHHBIM.

8. BOOK.ru: snexrponHo-0mbmoTeunas cucrema : caiit / KHOPYC : u3garenscTBO
yueOHoi ureparypbl. — URL : https://book.ru/. — Pexxum mocrtyma: ajst aBTOpHU3. MOJb30BaTeIeH
- TeKcr : 2JIEKTPOHHBIM.

9. eLIBRARY.RU : nayunas anektpoHHas Oubnnoreka : caiT. — Mocksa, 2000. — URL

http://elibrary.ru. — Pexum pgoctyma: st 3aperucTpup.. moib3oBaTeneil. — Tekcr
AJIEKTPOHHBIMN.

10. MunucrepctBo TtpaHncnopta Poccuiickoit ®enepanuu : oQUUMATBHBIN CcalT. —
Mocksa, 2010-2025. — URL : https://mintrans.gov.ru/. — TeKCT : 371€KTPOHHBIMN.

11. PXK/ : opunmansusiii caiit. — URL : https://www.rzd.ru/. — TekcT : 31eKTpOHHBIN

12. ®denepanbHOE areHTCTBO KEJIE3HOJIOPOKHOTO TPAHCIOPTA : OQUIIMATIBHBIN CaWT. —
Mocksa, 2009-2025. — URL : https://rlw.gov.ru/. — TeKcT : 31eKTpOHHBIH.
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4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMS YYEFHOM JJUCIUTLJIMHBI

Konutpons u oreHka

pe3yJIbTaTOB

(MIPEJMETA)

OCBOCHU

y4eOHOW  JAMCIUTIINHBI

(mpenmera)

PacKpbIBAOTCSA Yepe3 AMCHUIUIMHAPHBIC PE3yJIbTaThl, HANPaBICHHbIE Ha (OPMHUPOBAHHE OOIMIUX U
npo(hecCHOHANBEHBIX KOMIIETCHIIUN IO pa3/ieliaM U TeMaM COJIep KaHus y9eOHOro MaTepuara.
[TpomexxyTounas arrecramus B hopme oughghepenyuposannozo 3auvema.

Oo6mas/npodeccuoHanbHast

Pa3MHOXXEHUSI OPraHU3MOB

Pasznen/Tema Tun oneHoYHBIX MePONPUATHIH
KOMIIEeTeHI U
Pasznen 1. Kuaerka — | KoHrposbHas pabota
CTPYKTYPHO- «MonexkynaspHbIi YPOBEHb
(pyHkunoHanbHanA OpTaHHU3AINH KUBOTO)
eIMHMIA )KUBOT'0
OK 01 Tema 1.1. buonorus kak | poHTaIBHBINA ONPOC
OK 02 HayKa. OO6mas | 3amonaenue TaOJIUIIBI C
XapaKTePUCTHKA KU3HU OMHUCaHUuEM METO/I0B
MUKPOCKOTTUPOBAHUS C ux
JIOCTOMHCTBaMH M HEJOCTATKaMH
Jamonuenne Ttadimnel  «Brian
YYEHBIX B Pa3BUTHE OUOIOTHID
3arnojgHeHne CpPaBHUTEIBHON
TaOJIMIBI CXOJCTBA W Pa3TUYHA
YKUBOTO M HEKUBOTO
OK 01 Tema 1.2. CrpykrypHo- | OnleHMBaemMasi ~ JUCKyCCHSL IO
OK 02 (GyHKIMOHATIbHAS BOIIPOCaM JICKIIUH
OK 04 OpraHu3aIus KIETOK Brimonnenune u 3aIuTa
nabopaTOpHOM PabOTHI
IIpaxTueckoe 3aHATHE.
[IpencraBnenue YCTHBIX
cooOumieHnid ¢ mpe3eHTanuei,
MOJATOTOBJICHHBIX IO TEPEYHIO
HMCTOYHHKOB, PEKOMEHIOBAHHBIX
IpenoaaBareaeM
OK 01 Tema 1.3. CrpykrypHo- | DpoHTaNBHBINA ONpPOC
OK 02 dbynkuroHansHbie (GakTopsl | [IpakTHueckoe 3aHsITHE
HACJIEJCTBEHHOCTH
OK 02 Tewma 1.4. O6meH BemiecTB U | DpOHTATBHBIN OTPOC
NpeBpallleHHe HHEPrUM B | 3aMOJIHEHUE CpaBHUTEIbHOMN
KJIETKE TaOJIMLbl XapaKTEPUCTUK THUIIOB
oOMeHa BEIIeCTB
OK 02 Tema 1.5. JKusnennsii | O0cyxneHue o BOIIpOCaM
OK 04 UK KJICTKH. Murto3. | neknuu
Meiio3 Pa3paboTka  5IeHTBI  BpeMeHHU
YKU3HEHHOTO IMKJIA KIETKU
Pasnen 2. Crpoenne wu | KontponsHas padora «CtpoeHHE
(pyHKIMHU opranuzma U QYHKIIMU OPTaHU3Ma»
OK 02 Tema 2.1. Crpoenue | OnenuBaemas IUCKycCus
OK 04 OpraHusma
OK 02 Tema 2.2. @®opmsbl | DpOHTAIBHBIN ONPOC

3anosHeHHe TaOJUIBI ¢ KPaTKOU
XapaKTEPUCTUKOW M TNpUMepaMu
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dbopM pa3sMHOKEHUSI OPTaHU3MOB

OK 01 Tema  2.3. Ownrorene3 | TectupoBanue
OK 02 pacTeHM, JKUBOTHBIX H
OK 04 YEJI0BeKa
OK 01 Tema 2.4. 3akoHomepHOCTH | DpOHTATBHBIN ONPOC
OK 02 HacjJeqOBaHUsI TectupoBanue
OK 04 [IpakTHueckoe 3aHsATHE
OK 01 Tema 2.5. Cuemnennoe | TectupoBanue
OK 02 HacJIeJOBaHKE TPU3HAKOB Pazpabotka rioccapus
IIpakTHyeckoe 3aHsTHE
OK 01 Tema 2.6. 3akonomepHocTH | TectupoBanue
OK 02 M3MEHYHUBOCTH [IpakTrueckoe 3aHsTHE
OK 04
Pazgen 3. Teopus
IBOJIIOIMH
OK 02 Tema 3.1. Ncropus | @poHTaNIBHBII 01IpOC
OK 04 SBOJIIONIMOHHOTO  y4deHwus. | Pa3zpaboTka rimoccapust
MHuUKpo3BOTIOLIHS Pa3paboTka  5eHTBI ~ BpeMeHH
pa3BUTHSA IBOJIFOLIMOHHOTO
YUYECHUS
OK 02 Tema 3.2. MakposBomtouus. | OnieHuBaeMas TUCKYCCHs
OK 04 BosnukHoBenue u pazputue | PazpaboTka  JeHTBI  BpeMeHHU
JKU3HU Ha 3emiie BO3HUKHOBEHHMSI WU pa3BUTHUSA
JKU3HU Ha 3emJie
OK 02 Tema 3.3. Ilpoucxoxnenue | @poHTAIBHBINA OIPOC
OK 04 YEJI0BEKA — AaHTPOIIOTEHE3 PazpaGoTka  JIGHTBI  BpeMEHH
IIPOMCXO0KICHHS YEIIOBEKA
Pa3nen 4. Dxonorus Kontponbnas pabora
«Teopetnyeckue ACITEKThI
DKOJIOTHH»
OK 01 Tema 4.1. Dxonoruueckue | TectupoBaHue
OK 02 (axTOpHI M CpeJIbl KUIHH
OK 07
OK 01 Tema 4.2. Tlomynsuus, | CocTaBieHHE CXe€M KpPyroBOpOTa
OK 02 COO00IIIeCTBA, DKOCUCTEMBI BEIIIECTB
OK 07 [IpakTuueckoe 3aHATHE
OK 01 Tema 4.3. buochepa - | OueHuBaeMas TUCKYCCHS
OK 02 rino0anbHas 3Kojoruyeckas | TectupoBanue
OK 07 cucreMa
OK 01 Tema 4.4. Binusnue | TectupoBanue
OK 02 aHTpornoreHHbIX (pakTopoB | [IpakTHUEeCcKOE 3aHATHE
OK 04 Ha buochepy
OK 07
K 1.1
OK 02 Tema 4.5. Bnusnue | OnenuBaemas 1uCKyccus
OK 04 COIMATIBHO-IKOJIOTHYECKUX | BoImomnenue nabopaTopHOH
OK 07 ¢dakTOpOoB  Ha  37I0pOBHE | PabOTHI
MK 1.1 YeJI0BeKa
Paznen S. buosormsi B | 3ammra Kelica: IpeACTaBICHUE
JKM3HH pe3yJbTaTOB pELICHUs KEHCOB
(BBICTYILICHHE C TIPE3EeHTAlNEH)
OK 01 Tewma 5.1. buorexHosoruu B | BeimonHeHue kelica Ha aHaIU3
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OK 02 JKU3HU KaXI0Tro uHpopMaun 0 Hay4HbIX
OK 04 TOCTHIKEHUSIX B oOactu
IIK 1.1 T€HETUYECKHUX TEXHOJIOTHH,
KJICTOYHOU WHXECHEPHH,
MULIEBbIX OMOTEXHOJIOTHIA,
peJICTaBICHNE pe3ynbTaToB
pELICHUS KEMCOB
OK 01 Tema 5.2. buorexHonoruu u | BelmonHeHue kelica Ha aHaIU3
OK 02 TEXHUYECKUE CUCTEMBI uHpopMaun 0 pa3BuUTUsA
OK 04 OMOTEXHOJIOTUH C TPUMEHEHUEM
IIK 1.1 TEXHHUYICCKUX CHUCTEM,
peJICTaBICHNE pe3ynbTaToB

pELICHUS KEMCOB
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5. HEPEYEHb UCIIOJIB3YEMbIX METOJ0OB OBYUYEHUSA

5.1 ITaccuBHBIE:

- JIGKIIUU TPATUIIMOHHBIE 0€3 MPUMEHEHHSI MYJIbTUMEAUIHBIX CPEICTB U 0€3 pa3IaTOdyHOTo
Marepuarna;

- IeMOHCTpanus yu4eOHbIX (PUIEMOB;

- pacckas;

- CEeMHUHApBI, IPEUMYIIIECTBEHHO B BHI€ OOCYXICHUS TOKJIAI0OB CTYICHTOB IO TEM WM HHBIM
BOIIPOCaM;

- CaMOCTOSITEIbHBIC M KOHTPOJbHBIC PAOOTHI;

- TECTHI,

- YTEHHE U OTPOC.

(63aumooelicmeue npenooasamens Kak cyodvekma ¢ o00y4arnwumMcs Kak 00beKkmom
NO3HABAMENLHOU 0eSIMENIbHOCUL).

5.2 AKTHBHBIC 1 HHTCPAKTHBHbIC:

- aKTHBHbBIEC U UIHTEPAKTUBHBIE JICKIIUU;

- paboTa B rpynmnax;

- yueOHas TUCKYCCHS;

- JICTIOBBIEC U POJICBBIC UTPHI,

- UTPOBBIE YIIPAXKHEHUS;

- TBOPUYECKHE 3a]IaHUS;

- KpyTJIbIe CTOJIBI (KOH(MEPEHIINHN) C UCTIOJIb30BAaHUEM CPEJICTB MYJIbTUMEINA;

- pelnieHre TpoOIEMHBIX 3a71a4;

- aHaJIM3 KOHKPETHBIX CUTYAIIHIi;

- METOJ] MO/IYJILHOTO 00y4YeHUS;

- 00y4eHue ¢ UCTIOJIB30BaHNEM KOMIIBIOTEPHBIX 00YYaIOIIUX MPOTpamm;

(63aumooeticmeue npenooaeamens Kaxk cyovekma ¢ 00yYaOWUMCA KAk CYObeKmom
NO3HABAMENLHOU 0eSIMENbHOCU).
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